In this study, we have chosen a sensitive period, the weaning period, to evaluate in pig farms the effects of different mechanical and chemical waterlines cleaning protocols similar to those used in poultry farms. The experiment has been set up during the down period in two post-weaning rooms with two different protocols. They combined the mechanical action of draining, one detergent (either alkaline or enzymatic), another draining state, and finally one acid used at an antibacterial concentration. To follow the bacteriological quality of water during protocols, we have counted the total flora at 22°C and 37°C in water. Before and after the experiment, cotton swabs were applied into the pipes to evaluate the biofilm. Bacterial concentration in water increased along the pipelines: total flora was higher at watering place than at the entry of the building. Both protocols combining mechanical and chemical procedures reduced total flora, improved water quality and cleanliness of pipes. Our results show that waterlines cleaning protocols used in poultry farms can be transferred in post-weaning rooms. By reducing water's total flora and the formation of biofilms, they could be part of the health prevention measures for troubles which are linked to a poor water quality.
Introduction
Drinking water is an essential nutrient for animals. Indeed, when the physiological animal's requirements are not satisfied, performances can decrease and/or diseases may appear, both having an economical impact for pig or poultry productions (Gogny and Debrueker, 1999) .
To guarantee the best quality of water from the source to the animal troughs, it's important to be aware that water quality can be adversely affected by the formation of biofilms in distribution systems, which represent persistent reservoir for potentially pathogenic bacteria (Wingender and Flemming, 2011) . Biofilm may clog water pipe and filter, and thus, restrict water flow, which can lead to poor herd or flock performances (Fairchild and Ritz, 2009 ). In addition, the presence of biofilm in water distribution systems makes disinfection difficult or it can decrease the efficacy of oral treatments administered to the animals like vaccines, antibiotics or nutritional factors (Chazarenc, 2010) .
For many criteria regarding water quality, poultry producers are more aware than pig farmers. The differences in their practices concern the monitoring of water consumption and the maintenance of water pipes, including cleaning measures to eliminate the biofilm (Brilland et al., 2016) . In pig husbandry, weaning is a critical th International Symposium on the Epidemiology and Control of Biological, Chemical and Physical Hazards in Pigs and Pork Foz do Iguaçu -Brazil | August 21-24, 2017 management period since piglets become exposed to social, environmental as well as nutritional changes which might be regarded as stressful events. Digestive disorders are the main health problem and could be linked with unadapt water quality. In this study, we have chosen this sensitive period to evaluate in pig farms the effects of different mechanical and chemical waterlines cleaning protocols, similar to those used in poultry farms.
Material and methods

Selection of the farms
The inclusion's criteria for the farms were first to be equipped with a specific system for waterlines in the post-weaning rooms (dual water circuit with a treated water circuit connected to a metering pump and a clean water circuit), then to have a recurrent problem of digestive disorders on their piglets during the post-weaning period. We selected for this study three commercial farrow-to-finish farms from one production company located in the West of France, an area with a high pig industry profile.
Waterlines cleaning protocols
Two different waterline cleaning protocols commonly used in poultry farms have been tested in parallel during the sanitary break in two post-weaning rooms. They combined the mechanical action of draining, one detergent (either alkaline or enzymatic), another draining state and finally one acid used at an antibacterial concentration ( Table 1 ). The mechanical action of flushing water under pressure in the pipes is necessary to pull off the biofilm in order to increase the efficiency of the disinfection. 
Experimental design
Prior to set up the experiment, a drain valve has been added at the end of each water pipeline of each post-weaning room. This terminal drain valve was necessary for water line purges. In order to have an efficient mechanical action, the pressure regulator of the waterline system was set at three bars. There were four steps for the line flushing procedure : adjusting the pressure reducer to reach 3 bars, opening the drain valve to purge one volume of water, closing the drain valve and opening all the water troughs of the room to purge one volume of water. A metering pump was used to dispense each product in the treated water circuit. th International Symposium on the Epidemiology and Control of Biological, Chemical and Physical Hazards in Pigs and Pork Foz do Iguaçu -Brazil | August 21-24, 2017 In each farm, the two waterline cleaning protocols were set up at the same time in two post-weaning rooms, the day before the entrance of the piglets of the same batch in the room (weaning time).
Sampling and bacteriological analyses
To follow the bacteriological quality of water during protocols, we counted the total flora at 22ºC and 37°C in the water at different time and locations on the water line system and evaluated the biofilm before and after the experiment with cotton swabs.
The first water analysis was done before the experiment directly on the water coming from drilling before the metering pump and the treated water circuit. This bacteriological analysis was considered as a starting point to indicate the quality of the water in each farm before any protocols. Then to evaluate the bacterial concentration along the pipelines, the water quality have been checked directly at the watering place, in the troughs before the protocol, after the mechanical action and at the end of the protocol. In parallel, to evaluate the cleanliness of the pipes, water quality was checked with cotton swabs in the pipes of the troughs before and after the experiment. All the samples were stored at 4°C and analysed within 4 hours after sampling.
Five hundred-milliliter sterilized collection bottles that contained sodium thiosulfate to neutralize residual chlorine (IDEXX Labs) were used to collect the water samples. Sterile cotton swabs (Copan®) for polyvinylchloride surface or sterile nylon swabs for stainless surface were used and dipped in 25 milliliter of sterile buffer phosphate diluent. Ten-fold serial dilutions of each sample were made with phosphate buffer solution.
The enumeration of the mesophilic and aerobic total flora was done following standard plating technique. One milliliter of each sample (water or swabbed solution) was directly plated on the petrifilm (3M™ Petrifilm™) and one milliliter of each serial dilution was plated on PCA plates (Plate Count Agar) in duplicate and incubated for 48h respectively at 22ºC and 37ºC.
Results and discussion
In the three selected farms, the initial water quality (before the metering pump) was really different (Tables 2 and 3) . Farm A presented a total flora at 37°C above 100 Colony Forming Unit (CFU)/mL of water, which is higher that the recommendations of the OIE for animal drinking water quality (10 CFU/mL) ( Table 2 ).
Bacterial concentration in water increased along the pipelines: total flora was higher at watering place than at the entry of the building before the metering pump for all farms (Tables 2 and 3) . Table 2 . Evolution of the total flora at 37ºC in the water and in the pipelines along the water system of each farm before and after the two different waterline cleaning protocols. For some rooms, the number of CFU in the water at the watering place increased after the line flushing compare to the initial state before the protocol (Tables 2 and 3) , which underline the mechanical effect of line flushing on the biofilm. Even when the water supplies are clean, biofilm formation can still occur (Momba et al., 1998) and the biofilm growth can be impacted by temperature or flow of water (Silhan et al., 2006) .
Total flora at 37°C (CFU/ml)
In the post-weaning rooms, just after weaning, the temperature is often around 28-30°C with a slight flow of water to start with. Moreover these biofilms can harbor pathogens (Wingender and Flemming, 2011) . The mechanical action of flushing water under pressure is an essential step, necessary to pull off the biofilm, which became available for the disinfectant.
Both protocols combining mechanical and chemical procedures reduced total floral (22°C and 37°C), improved water quality and cleanliness of pipes (Tables 2 and  3) . Table 3 . Evolution of the total flora at 22ºC in the water and in the pipelines along the water. 
Total flora at 22°C (CFU/ml)
Conclusion
Our study confirmed that waterlines cleaning protocols used in poultry farms can be transferred easily in post-weaning rooms. The setting up of these cleaning protocols in the water system requires only a drain valve and a pressure reducer for the mechanical action and eventually the add of a metering pump (really common now in most of the pig farms). By reducing water's total flora and the formation of biofilms, these waterlines cleaning protocols could be part of the health prevention measures for troubles which are linked to a poor water quality. The improvement of water management could be also used to reduce antibiotic consumption especially during this period. It would be interesting to measure the re-contamination of water flowing in pipes in order to adapt protocols mixing optimization of water quality for animals and convenience for farmers.
